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© A method and system are disclosed for permit- 
ting selected command sequences to be processed 
by a modem during data transfer operations. A 
preselected escape character is designated and in- 
serted into a data stream to be applied to a modem 
in order to identify a selected command sequence 
which follows. A termination character is inserted 
into the data stream following the selected command 
sequence. Upon detection of the preselected escape 
character, the selected command sequence is coup- 
led to a command processor within the modem and 
processed. In applications in which the modem is 
coupled between a data processing system and a 
cellular telephone communication channel, the se- 
lected command sequence may be utilized to trans- 
mit communication channel parameter status queries 
to a cellular telephone associated with the modem. 
In this manner, the Received Signal Strength Indica- 
tor (RSSI), bit error rate, or other indications of 
communication channel status may be queried. An 
identical technique may be utilized to transmit a 
response to each such query to the data processing 
system, permitting real time display of cellular com- 
munication channel status information during data 
transfer. 
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BACKGROUND OF THE INVENTION 

1. Technical Field: 

The present invention relates in general to im- 
provements in communication in a distributed data 
processing system and in particular to methods 
and systems for enhancing the efficiency of 
modem operation in a data processing system. 

2. Description of the Related Art: 

Data communication between modern comput- 
er devices is typically accomplished utilizing a 
modulator/demodulator or so-called "modem" 
which is utilized to convert digital signals within a 
data processing system to analog signals for trans- 
mittal over existing communication links. Addition- 
ally, such devices convert received analog signals 
to digital signals for utilization by a data processing 
system. In the past most distributed computer net- 
works have been coupled together utilizing existing 
telephone land line systems or specialized wiring; 
however, modern distributed data processing sys- 
tems often utilize more sophisticated means of 
communication. 

For example, the decreasing cost of cellular 
communication equipment has resulted in the utili- 
zation of that technology to couple together com- 
puters without the necessity of access to a tele- 
phone line outlet. This particular technology is par- 
ticularly effective in combination with small portable 
battery powered laptop or notebook computers in 
which the necessary modem and cellular commu- 
nication circuitry are miniaturized and provided in 
an integral fashion within the computer itself. Thus, 
an operator utilizing such a computer may initiate 
communications and transfer data between his or 
her computer and a distributed data processing 
system without the necessity of access to either 
telephone lines or power lines. Examples of such 
portable computers include the International Busi- 
ness Machines Corporation LX40 and the Model 
9075 PCradio, which may be utilized for wireless 
communication by attaching a radio device. Radio 
devices such as a cellular telephone, or ARDIS 
radio devices may be utilized. 

These radio devices communicate with the por- 
table computer via a conventional communication 
port. These devices are typically configured and 
controlled in the same manner as a Hayes com- 
patible modem. For example, a series of preselec- 
ted commands, typically known as "AT" com- 
mands may be utilized to set internal parameters 
for these devices and instruct the devices in opera- 
tion. Known modems or combination modem/radio 
systems typically operate in one of two different 
modes of operation. In a first mode of operation, 



the device recognizes all characters transmitted to 
the device as commands. This mode of operation 
is referred to as the command mode. The other 
mode treats characters received at the device as 

s data to be transmitted via a communications link. 
This mode of operation is referred to as the data 
mode. Typically, a special sequence of data bytes 
may be utilized to toggle the device from the data 
mode to the command mode. Generally this se- 

10 quence consists of one second with no data fol- 
lowed by the key sequence "+ + +," followed by 
another second of no data. 

This manner of transferring back and forth be- 
tween command and data modes of operation has 

75 proven to be quite adequate for devices which 
communicate via telephone landlines. Such devices 
have been widely accepted within the industry. 
This toggling concept works largely because the 
command mode and data mode are substantially 

20 divorced from one another, without the need to 
share data from one mode with the second mode. 
This is generally due to the low bit error rates 
present within iandline systems and the fact that a 
standard modem has little information to provide to 

25 the data processing system regarding modem or 
line operation while the modem is operating in a 
data mode. In contrast, modem/radio systems pos- 
sess substantial amounts of information regarding 
. the modem and communications channel opera- 

30 tioja^ For example, when utilizing a cellular 
/telephone/modem to transmit data it would be help- 
ful to the operator to possess information regarding 
how well the cellular telephone radio link is operat- 
ing at a particular moment. This information may 

35 be utilized by the operator to make decisions re- 
garding data throughput. If data throughput is low, 
the operator may choose to select a different trans- 
mission protocol or to increase the power of the 
radio transmitter. For example, a low Received 

40 Signal Strength Indicator (RSSI) may alert the oper- 
ator to increase the transmitter power so that the 
receiving station may receive a clear signal. The 
Received Signal Strength Indicator (RSSI) and a 
Service Access Tone (SAT) are two indications of 

45 cellular telephone channel quality which are typi- 
cally present within a known cellular telephone 
system. Additionally, information about the bit error 
rate experienced within the cellular telephone trans- 
mission channel may also be utilized by the oper- 

50 ator to choose protocols that enhance the effi- 
ciency of data transfer. 

While existing cellular telephone systems may 
provide channel information, such as Received Sig- 
nal Strength Indicator (RSSI), Service Access Tone 

55 (SAT), bit 1 error rates and packet counts, these 
important operational parameters are not generally 
available to data radio operators during data trans- 
mission. In order to access this information utilizing 
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known data radio devices, the data, transmission 
mode must be terminated and the operator must 
enter the command mode in order to query the 
status of these various parameters. 

SUMMARY OF THE INVENTION^ 

It is therefore one object of the present inven- 
tion to provide an improved system for commu- 
nication in a distributed data processing system. 

The method and system of the present inven- 
tion may be utilized to permit .selected command 
sequences to be processed by a modem during 
data transfer operations. A preselected escape 
character is designated and inserted into a data 
stream to be applied to a modem in order to 
identify a selected command sequence which fol- 
lows. A termination character is inserted into the 
data stream following the selected command se- 
quence. Upon detection of the preselected escape 
character, the selected command sequence is 
coupled to a command processor within the 
modem and processed. In applications in which the 
modem is coupled between a data processing sys- 
tem and a cellular telephone communication chan- 
nel, the selected command sequence may be uti- 
lized to transmit communication channel parameter 
status queries to a cellular telephone associated 
with the modem. In this manner, the Received 
Signal Strength Indicator (RSSI), bit error rate, or 
other indications of communication channel status 
may be queried. An idenjical technique may be 
utilized to transmit a response to each such query 
to the data processing system, permitting real time 
display of cellular communication channel status 
information during data transfer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of 
the invention are set forth in the appended claims. 
The invention itself however, as well as a preferred 
mode of use, further objects and advantages there- 
of, wiil best be understood by reference to the 
following detailed description of an illustrative em- 
bodiment when read in conjunction with the accom- 
panying drawings, wherein: 

Figure 1 is a partially schematic pictorial repre- 
sentation of a distributed data processing sys- 
tem which may be utilized to implement the 
method and system of the present invention; 
Figure 2 is a partial high level block diagram of 
a computer within the distributed data process- 
ing system of Figure 1 which may be utilized to 
implement the method and system of the 
present invention; 

Figure 3 is a high level block diagram of a 
modem/cellular telephone which may be utilized 



to implement the method and system of the 
present invention; 

Figure 4 is a high level logic flowchart which 
depicts command processing in a modem dur- 

5 ing data transfer in accordance with the method 
and system of the present invention; and 
Figure 5 is a pictorial representation of a com- 
puter display depicting the display of commu- 
nication channel status data obtained utilizing 

w the method and system of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EM- 
. BODIMENT 

15 With reference now to the figures and in par- 

ticular with reference to Figure 1, there is depicted 
a partially schematic pictorial representation of a 
distributed data processing system 10 which may 
be utilized to implement the method and system of 

20 the present invention. Upon reference to the fore- 
going those skilled jn the art will appreciate that 
while distributed data processing system 10 is il- 
lustrated as including only two computers, typically 
such distributed data processing systems include a 

25 large number of computers, distributed over a wide 
geographic area. As illustrated, one of the comput- 
ers within distributed data processing system 10 is 
a portable computer 12. Portable computer 12 is 
typically a battery powered computer which in- 

30 eludes a low power display system 16 which pref- 
erably provides a display screen 18 which may be 
implemented utilizing a liquid crystal displays 
(LCDS), a gas plasma display or any other suitable 
technology. The keyboard 14 is provided which 

35 enables the user to access and modify data stored 
within portable computer 12 in a manner well 
known in the art. 

As those skilled in the art will appreciate, it is 
increasingly common for computers such as porta- 

40 ble computer 12 to include therein a miniature 
cellular telephone system (not shown) which is 
provided in conjunction with a modem. One exam- 
ple of a portable computer equipped with a com- 
bination modem/cellular telephone which may be 

45 utilized to implement portable computer 12 is the 
International Business Machines Corporation Model 
9075 PCradio. Those skilled in the art will appre- 
ciate that a modem is a device which may be 
utilized to convert digital data from a computer to 

so an analog signal which may be transmitted via a 
telecommunications system. Additionally, such de- 
vices convert received analog signals from the tele- 
communications line to digital data which may be 
utilized by a computer. As is typical in such sys- 

55 terns, a cellular telephone transmits a radio fre- 
quency signal via antenna 20 which may be re- 
ceived and relayed via multiple cellular system 
antennae 22. Thus, digital data within portable 
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computer 12 may be converted into a series of 
analog signals and transmitted, via a cellular tele- 
phone system and multiple intervening repeaters to 
a telephone system 24, in a manner well known to 
those skilled in this art. 5 

Analog signals thus transmitted may be re- 
ceived by the telephone system and transmitted, 
via an ordinary telephone land line 26 to a com- 
puter 28 within distributed data processing system 
10. While computer 28 is depicted as a personal 10 
computer, those skilled in the art will appreciate 
that computer 28 may be implemented utilizing a 
workstation, terminal or mainframe computer, as 
desired. Typically, computer 28 will also include a 
modem device permitting data from portable com- 75 
puter 12 to be transmitted to and received by 
computer 28 and computer 28 may also be linked 
to portable computer 12 utilizing cellular technol- 
ogy, rather than telephone land lines. 

Referring now to Figure 2, there is depicted a 20 
partial high level block diagram of portable com- 
puter 12 within distributed data processing system 
10 of Figure 1 which may be utilized to implement 
the method and system of the present invention. 
As illustrated, portable computer 12 preferably in- 25 
eludes a processor 30 which is coupled to a bus 
32. Serial port 34, coupled to bus 32, is utilized to 
serialize data from processor 30 and couple that 
data to modem 36. Modem 36, as described 
above, converts that data into a series of analog 30 
signals which are coupled to cellular telephone 38 
and transmitted, via antenna 30 in the manner 
described above. Of course, those skilled in the art 
will appreciate that in a modern miniature portable 
computer modem 36 and cellular telephone 38 35 
may be implemented utilizing a single subassem- 
bly within portable computer 12. 

With reference now to Figure 3, there is de- 
picted a high level block diagram of a 
modem/cellular telephone which may be utilized to 40 
implement the method and system of the present 
invention. As is typical in such devices, the modem 
is coupled via communication port 52 to data pro- 
cessing system 12. In known combination 
modem/cellular telephone systems of this type, the 45 
digital data from the data processing system is 
converted to an analog signal and coupled to com- 
munication channel 54 via data pump 58. In the 
depicted embodiment of the present invention two 
additional features, switch 56 and control logic 60 so 
are provided. In accordance with the method and 
system of the present invention, switch 56 and 
control logic 60 are utilized to temporarily divert 
data within a data stream applied to the modem to 
the command processor 50. Command processor 55 
50 is, as those skilled in the art will appreciate, 
typically present within each modem and utilized to 
decode and process the various commands which 



may be coupled to the modem while the modem is 
operating in the command mode. 
y^TiS will be explained in greater detail herein, the 
method and system of the present invention selec- 
tively inserts, a designated escape character into 
the data stream being coupled through the modem 
and, upon a detection of this designated escape 
character by control logic 60, switch 56 is utilized 
to couple the characters which follow the des- 
ignated escape character to command processor 
50, allowing the modem to process selected com- 
mands while maintaining operation in the data 
transfer mode. In a similar manner, as will be 
explained in greater detail herein, command pro- 
cessor 50 may also transmit responses to selected 
commands to data processing system 12 by insert- 
ing into the data stream passing through the 
modem a response to a selected command follow- 
ing a designated escape character, indicating that 
the data which follows is not part of the norma! 
data stream. In this manner, a data processing 
system may transmit selected command se- 
quences to the command processor of the modem 
without breaking away from the data transfer mode. 
These command sequences may then be pro- 
cessed and requested data may be returned to the 
data processing system via communication port 52, 
by inserting the response data into the data stream 
utilizing the designated escape character to isolate 
the response data from received data being trans- 
mitted to data processing system 12.^/ 

Of course, those skilled in the art will appre- 
ciate that this method and system will not find 
application with all possible commands in the com- 
mand set utilized for a typical modem; however, 
selected command sequences, as will be de- 
scribed in detail below, may be utilized to permit 
the operator to receive certain communication 
channel parameter information in a real time basis, 
without requiring the operator to toggle the modem 
from the data transfer mode to the command 
mode. As will be illustrated below, examples of 
various communication channel parameters such 
as cellular signal strength, Service Access Tone 
(SAT) frequency, cellular channel, packet number, 
number of packet retries, retraining status and data 
buffer utilization may all be obtained from the 
modem utilizing the method and system of the 
present invention. 

Referring now to Figure 4, there is depicted a 
high level flowchart which illustrates the processing 
of commands by a modem during data transfer, in 
accordance with the method and system of the 
present invention. Of course, the process depicted 
within Figure 4 illustrates a data stream flowing 
from the data processing system to the commu- 
nication channel; however, the identical process 
may be utilized to embed responses to selected 
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command sequences in a data stream flowing from 
the communication channel to the data processing 
system. 

The process, as illustrated, begins at block 70 
and thereafter passes to block 72. Block 72 illus- 
trates the retrieval of the next character within the 
data stream and the process then passes to block 
74. Block 74 depicts a determination of whether or 
not the character retrieved is the designated es- 
cape character. As will become apparent to those 
skilled in the art upon reference to the foregoing, 
the designated escape character may be any char- 
acter within the data processing system; however, 
the efficiency of the system will be greatly en- 
hanced by selecting an escape character which is 
not often present within normal data stream trans- 
fers. For example, the "escape" key may be. It is 
anticipated that a selected AT command may be 
utilized to place the modem/cellular telephone sys- 
tem into a shared command/data state of operation 
and that a second command may thereafter be 
utilized to designate a selected escape character 
for utilization with the method and system of the 
present invention. 

Referring again to block 74, in the event the 
character just retrieved is not the designated es- 
cape character, the process passes to block 76. 
Block 76 illustrates the transmittal of that, character 
to the data pump for transmittal via the 
modem/cellular telephone system. However, in the 
event the character encountered is the designated 
escape character, as determined at block 74, the 
process passes to block 78. 

Block 78 illustrates the retrieval of the next 
character and thereafter, the process passes to 
block 80. Block 80 depicts a determination of 
whether or not the next character retrieved is the 
designated escape character. This step in the pro- 
cess is utilized, as should be apparent, to permit 
the transmittal of the designated escape character 
within an ordinary data stream context by search- 
ing out each occurrence of the designated escape 
character within the data stream which is not fol- 
lowed by a command sequence and inserting at 
that point a second occurrence of the designated 
escape character. Thus, the occurrence of two con- 
secutive designated escape characters will indicate 
to the method and system of the present invention 
that a single escape character is to be transmitted 
to the data pump, as depicted at block 76 of Figure 
4. 

Referring again to block 80, in the event the 
next character retrieved is not the designated es- 
cape character, the process passes to block 82. 
Block 82 illustrates a determination of whether or 
not the next character is the designated termination 
character. In the depicted embodiment of the 
present invention each command sequence which 



follows a designated escape character is termi- 
nated by utilizing a carriage return. However, any 
other unique character may be utilized to designate 
the termination of a command sequence which 

s follows a .designated escape character, in accor- 
dance with the method and system of the present 
invention. If the next character is a carriage return, 
the process passes back to block 72 to retrieve the 
next character and begin transmitting data via the 

io data pump until the next designated escape char- 
acter occurs. 

Referring again to block 82, in the event the 
next character encountered is not a carriage return, 
or alternate designated termination character, the 

75 process passes to block 84. Block 84 illustrates the 
transmittal of that character to the command pro- 
cessor and the process then passes to block 86. 
Block 86 illustrates the retrieval of the next char- 
acter and the process then returns iteratively to 

20 block 82 until such time as the designated termina- 
tion character occurs. In this manner, data. within a 
data stream applied to the modem is continually 
analyzed to locate a designated escape character 
within that data stream and thereafter, the subse- 

25 quent character is checked to determine if a du- 
plicate designated escape character has been 
transmitted. In the event a second designated es- 
cape character has not been transmitted, the data 
which follows the designated escape character is 

30 continuously coupled to the command processor 
until such time as the designated termination char- 
acter (a carriage return in the depicted embodi- 
ment) occurs. In this manner, selected command 
sequences may be coupled to the command pro- 

35 cessor 50 (see Figure 3) for processing without 
terminating the data transfer mode. 

With reference now to Figure 5, there is de- 
picted a pictorial representation of a computer dis- 
play 18 which depicts the display of communica- 

40 tion status data obtained utilizing the method and 
system of the present invention. As illustrated, a 
window 90 is provided which may be utilized to 
display the text associated with the emulator ap- 
plication. Additionally, various communication chan- 

45 nel status data may be displayed within computer 
display 18 in the manner illustrated within Figure 5. 
For example, the Received Signal Strength Indica- 
tor (RSSI) may be obtained from the 
modem/cellular telephone assembly and be graphi- 

50 cally depicted as illustrated at reference numeral 
92, as a bar graph which varies in length according 
to the amplitude of the Received Signal Strength 
Indicator (RSSI) received from the cellular system. 
Additionally, various other communications channel 

55 parameters may be established by querying the 
command processor 50 (see Figure 3) utilizing 
embedded command sequences in the manner de- 
scribed herein and subsequently returning the re- 
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sponse to those command sequences to the data 
processing system for display. For example, a bit 
error rate may be displayed, as indicated at refer- 
ence numeral 94. Additionally, various packet num- 
bers, channel quality indicators, carrier status in- 
dicators and channel numbers may be displayed 
as depicted at reference numerals 96, 98, 100 and 
102. 

Upon reference to the foregoing those skilled in 
the art will appreciate that the Applicants herein 
have provided a novel and unobvious method 
whereby selected command sequences may be 
addressed to a command processor within a 
modem while that modem is in the data transfer 
mode, without requiring the modem to be toggled 
to the command mode. These command se- 
quences may then be processed and a response to 
each command sequence may be embedded with- 
in the data being transferred to the data processing 
system in a similar manner. Thus, the user of a 
battery powered portable computer device having 
an integrated modem/cellular telephone commu- 
nication capability may be continually apprised of 
the status of the communication channel, in real 
time, without the necessity of continually toggling 
the modem between the data transfer mode and 
the command mode. 

Claims 

1. A method for operating a modem coupled be- 
tween a communication channel and a data 
processing system, said modem having a data 
transfer mode and a command mode, said 
method comprising the steps of: 

coupling a stream of data from said data 
processing system to said modem while said 
modem is operating in said data transfer 
mode; 

inserting within said stream of data a 
preselected escape character followed by a 
selected command sequence; and 

automatically processing said selected 
command sequence within said modem in re- 
sponse to a detection of said preselected es- 
cape character while said modem continues to 
operate in said data transfer mode. 

2. The method according to Claim 1, further in- 
cluding the step of detecting each occurrence 
of said preselected escape character within 
said stream of data not followed by a selected 
command sequence and inserting a second 
preselected escape character following each 
such occurrence. 

3. The method according to Claim 1 or 2, further 
including the step of inserting within said 



stream of data a preselected termination char- 
acter following said selected command se- 
quence. 

5 4. The method according to Claim 1, 2, or 3, 
further including the steps of: 

coupling a second stream of data from 
said modem to said data processing system 
while said modem is operating in said data 

io transfer mode; 

selectively inserting within said second 
stream of data a preselected escape character 
followed by a response to said selected com- 
mand sequence; and 

75 automatically processing said response 

within said data processing system in re- 
sponse to a detection of said preselected es- 
cape character while said modem continues to 
operate in said data transfer mode. 

20 

5. A method according to Claim 1, comprising the 
steps of: 

periodically inserting within said stream of 
data a preselected escape character followed 

25 by a selected communication channel param- 

eter status query; 

automatically processing each of said se- 
lected communication channel parameter sta- 
tus queries within said modem in response to 

30 a detection of said preselected escape char- 

acter while said modem continues to operate 
in said data transfer mode; and 

transmitting a response to each of said 
selected communication channel parameter 

35 status queries from said modem to said data 

processing system in response to said pro- 
cessing thereof. 

6. The method according to Claim 5, wherein 
40 said step of transmitting a response to each of 

said selected communication channel param- 
eter status queries from said modem to said 
data processing system comprises the steps 
of: 

45 coupling a second stream of data from 

said modem to said data processing system 
while said modem is operating in said data 
transfer mode; and 

selectively inserting within said second 

so stream of data a preselected escape character 

followed by a response to a selected commu- 
nication channel parameter status query. 

7. The method according to Claim 5 or 6, wherein 
55 said data processing system includes a display 

device and wherein said method further in- 
cludes the step of displaying said response to 
a selected communication channel parameter 
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status query utilizing said display device. 

8. The method according to Claim 5, 6, or 7, 
further including the step of inserting within 
said stream of data a preselected termination 
character following each selected communica- 
tion channel parameter status query. 

9. Apparatus comprising a modem coupled be- 
tween a communication channel and a data 
processing system, said modem having a data 
transfer mode and a command mode, said 
data processing system comprising: 

means for coupling a stream of data from 
said data processing system , to said modem 
while said modem is operating in said data 
transfer mode; 

means for selectively inserting within said 
stream of data a preselected escape character 
followed by a selected command sequence; 

means for automatically processing said 
selected command sequence within said 
modem in response to a detection of said 
preselected escape character while said 
modem continues to operate in said data trans- 
fer mode. 

10. Appartus according to Claim 9, further includ- 
ing means for inserting within said stream of 
data a preselected termination character fol- 
lowing said selected command sequence. 

11. Apparatus according to Claim 9 or 10, further 
including: 

means for coupling a second stream of 
data from said modem to said data processing 
system while said modem is operating in said 
data transfer mode; 

means for selectively inserting within said 
second stream of data a preselected escape 
character followed by a response to said se- 
lected command sequence; and 

means for automatically processing said 
response within said data processing system 
in response to a detection of said preselected 
escape character while said modem continues 
to operate in said data transfer mode. 

12. A data processing system for monitoring com- 
munication channel parameters during transfer 
of data utilizing a modem coupled between 
said communication channel and said data pro- 
cessing system, said modem having a data 
transfer mode and a command mode, said 
datai processing system comprising: 

means for coupling a stream of data from 
said data processing system to said modem 
while said modem is operating in said data 



70 



15 



20 



25 



30 



35 



40 



45 



50 



55 



transfer mode; 

means for periodically inserting within said 
stream of data a preselected escape character 
followed by a selected communication channel 
parameter status query; 

means for automatically processing each 
of said selected communication channel pa- 
rameter status queries within said modem in 
response to a detection of said preselected 
escape character while said modem continues 
to operate in said data transfer mode; and 

means for transmitting a response to each 
of said selected communication channel pa- 
rameter status queries from said modem to 
said data processing system in response to 
said processing thereof. 

13. The data processing system for monitoring 
communication channel parameters during 
transfer of data utilizing a modem according to 
Claim 12, wherein said communication channel 
comprises a cellular telephone communication 
channel and wherein at least one of said se- 
lected communication channel parameter sta- 
tus queries comprises a query of Received 
Sjgnal _Strength Indicator from said cellular 
telephone communication channel. 

14. The data processing system for monitoring 
communication channel parameters during 
transfer of data utilizing a modem according to 
Claim 12, wherein said communication channel 
comprises a cellular telephone communication 
channel and wherein at least one of said se- 
lected communication channel parameter sta- 
tus queries comprises a query of bit ejroMrate 
from said cellular telephone communication 
channel. 
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